Complex regulation of acute and chronic neuroinflammatory responses in mouse models deficient for nuclear factor kappa B p50 subunit.
Inflammation is a major mechanism of acute brain injury and chronic neurodegeneration. This neuroinflammation is known to be substantially regulated by the transcription factor NF-κB, which is predominantly found in the form of heterodimer of p65 (RelA) and p50 subunit, with p50/p50 homodimers being also common. The p65 subunit has a transactivation domain, whereas p50 is chiefly involved in DNA binding. Binding of the p65/p50 heterodimers is thought to induce expression of numerous proinflammatory genes in microglia. Here we show that cultured microglia deficient for the gene (Nfkb1) encoding p50 subunit show reduced induction of proinflammatory mediators, increased expression of anti-inflammatory genes, and increased expression of CD45, an immunoregulatory molecule, in response to lipopolysaccharide (LPS) exposure, but increased capacity to take up β-amyloid (Aβ) which is associated with enhanced release of tumor necrosis factor alpha (TNFα). However, Nfkb1 deficiency strongly increases leukocyte infiltration and the expression of proinflammatory genes in response to intrahippocampal administration of LPS. Also, when crossing Nfkb1 deficient mice with APdE9 transgenic mice the expression of proinflammatory genes was strongly enhanced, whereas Aβ burden was slightly but significantly reduced. These alterations in expression of inflammatory mediators in Nfkb1 deficient mice were associated with reduced expression of CD45. Our data demonstrates a crucial and complex role p50 subunit of NF-κB in brain inflammation, especially in regulating the phenotype of microglia after acute and chronic inflammatory insults relevant to clinical conditions, contributing to both pro-inflammatory and anti-inflammatory responses of microglia, infiltration of leukocytes, and clearance of Aβ in Alzheimer's disease.